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COUNTRY APPLICATION NO. DAY/MONTH/YEAR 
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International Bureau in a timely manner under PCT Rule 17.1(a) has been acknowledged as evidenced 
by the attached PCT/IB/304. 
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3(DS3JCa^$tlSJ:e)lC. 3feit(ii^ 1 6 1 li, ^ ;i/ 0 ;?)^ b ^ ^ :^ ;H 2 
7(?)^,ff 1 2 8 5^^:^^;i/^;t"rS51j^S 1 6 7 i:. 3(3551^^5 1 6 7(0^^^)V 
OiJ^^^^:^/Vl 2 7(Z)i|i!ff 1 2 8 :^;i/®^tl^4x©m*^C^^$ tl7^7 
T-TAJtifi^l 6 8j~l 6 8j28^- 3 tl e> © T Aiglpi^ 1 6 8 1 6 8 ^ 

zgO'^n^emzm^mz^ >f 16 9^—16 9^28^^^^'^'-^^""^ 170^ 

~1 7 0j28^^*l''5'*^:^L.Tg!i^$tlfe«^^®7T'f /^itmS^l 7 1^-17 
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11-257969 




1 6 m^mity^ 1 6 9„, ^T^vu-dt 1 7 o„, RXJ^yr^^^m 

7 1 J, (n = 1, 2, , 12 8) lC<fcoT, ^tl^tl^SS& 1 7 2„ ( 

n=l, 2, 1 2 8) *^^^$tlTVA^o 

[0 0 9 1] 

j^ffijlggPl 6 1 CD_bgH%^^^§15^C■oV^TjgtCS^M^r tSBBM^^l 6 7^ 

Zir-ett, 3 ns) S:#;tS:t«)C[)%®T^'5o CI ©M®^ 1 6 7 tt, ^^M^ 
m-Vlt.. E OMl 6 0 C*^e>ffi:^J$tl'5A;i/::^^?: 3 5 d B (3 16 2^)G)3^& 
itipiS:fTe)3i;Hfi;7A (Er) • K- >^ • 7 T>f /^iffSil (EDFA) i:. Z.<0 
E D F A©m*^^^*;^o ~ 3 ® 4 ffl:dlcM^J^^-rS>^:$>Jt¥^m"r^^X:/ 
yvy>jr (5p;K^j;gg^l X4::^>'"U ^V^Jf) il, rOD:^^ U ^«)5^-i?':^^;i/0~3 (D 
#m:d^ic^^$ti:t#'^«$®M3^S4 2^cD^:7T-f Ail. z:tie> 4*0)^7 

T-<A(3Dm±f^^tl^tl^^:t^;i/0~3 1 ICS 2:$^SI-rS4o®::^.:7^U »y ^ 
=K^?SSS&1 X 3 2::^.:/U ^yi?) i:, #:^:/U ©5^-v:^;i/0 $:|g5<^^:^;i/ 1 
— 3 1 lc^n^tiM^^nfe;R$®M^cS#3 12^ (ife^ff- 1 2 4 :*:) <D%yr^ 

y ^?) 09O~3 l^-v:^;i/S:^^5;bTyn^yi5^i:i^/S*. 
[0 0 9 2] 

^'ffis^j^esw, ^m^tif^Q. 3mWi::&-5o :i(DAAy:^.^t)^:^zfVv^ 
^#^^^S&1 X4:x.yu ^y ^) lcj:y^^*;vo~3®4 a5:fjlcM3^J:9-SI^ti, # 

hb, x:;^U»y^ i x 4 :^ ^ U ) <D^^:^JVO. i, 2, 3 ic 

-etl^tlO. 1 19. 3m, 3 8. Sin, 5 7. 7 m®S3 ®3t7 A ( 

jg^T. rui ®5gj^^T>r/tj i:i^>S') *^g^i^$tiTv>So r®^-^, #11 1® 
51j^>'T-r>''«ffinT'<Z)S5y-a-e)5^^:^^;i/^®5t®)ij^tt9 6ns ttjt^. 
[0 0 9 3] 
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1 1—257969 



^•^)VOm±\ZMV^ ^^:t^;i/3 iai:^7l^, 3X31 = 93n s O^mMH^^^h 
[0 0 9 4] 

oT, ll2^n^yi^©^-Y:t^;i/om:fjiilli :/n»y ^®^^:^?.;i/Offi:^7tc>t>fb9 

6ns (DmmH^V. mi-:^ay^(D^^^)V3 1 tCDMmitS n s ^3&S„ 3 
^2—^3, ||3~m4 0>rci ^^^CfeV^T%Im€l"T?^So 

^<*:cDm:^Ji:LTil^tf 1 2 8^^:^A®ffi:d3g"e> ^^^^:^;H^{C 3 
[0 0 9 5] 

:^;i/im'e3 n s ©5Sj^S:#o/\°;i/;^)t*'«#e>tl-5*^, 3®i:^^>!rCDmiJ^'eM 

EOMl 6 0 CJCi;oT^^$tlfeA;i/>^^;I^C 10 0k 
Hz (A;i/:;^M»§i 0 A s) -e^So t^^oT, i^-if^|g^^^f!|ci: bTMS i: 
, 1 2 8A;1/X*^3 n s^Pi-e^^bfc^, 9. 6 2 ^ s C!)^Pg^gV^TrJ>C®7^° 

;^x^J*^|g^•tSi:v^•^i^yJgb*u o o k h z -e^fffctiSc fiPt»^#®mijtt 

128X100X10 ^=1. 28X1 0 "^/NVl/^^/^ilJ&So 
[0 0 9 6] 

b^vx^pgA^^l^fcA^ :9'i(Iilt$:iilrtI$i±-5, t liogMM 7 t >f <fc U < 

X fmpg ^^*;^^pg ^ -r S Zl %j Bllg T' ^ -5 o 
[0 0 9 7] 
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1 — 2 57969 

Iffia^T^Aifilli^l 6 8„ (n= 1, 2, , 12 8) ilhXlt. rZlT? 

Jgi^T l"^- F€gJ i:V>e)) A'«5~6 ittm®3i;i/tr'i/A (E r) ■ l^-zf • yr^ 
Ammi^ (EDFA) Tb^MVA^tlTVA-So Zl®:7T^Aiii|li^l 6 8„lCJ:oT 

^fe, rO^y^Aifipi^l 6 8„g)M^3^^^^^cov^T^j:^^'r€>„ 
[0 0 9 8] 

trflB^=^i^7>f 1 6 9„ (n= 1. 2. 1 2 8 ) tt. :7 r >r /^Jfipi 

^16 Sj^X^n^-t^ASEyt^itJV hh. fS^-DDFB^mii^ly-'*f 1 6 OA® 

J ^x(D^mizx^u-^^(Dmn.%:m±-r^^iit)^x^^o rrT% ^^^^^^ 

>f 1 6 9 j^lt^<Dmm^-&mi!M pni^lg-efe-SrilAW^bVNj?)^ ASE 
[0 0 9 9] 

*llife?^®-eii, =^^'r-5<fce»lCDFB^##:l/-if 1 6 0 A®m;d?g 

syfe^gT'ii-Mi: bT± 2 0 p m^s) izmcr^mm^^m i-^umummm. 

[0 10 0] 

mm%r^VU-9 1 7 0„ (n= 1, 2, , 12 8) ^fetC^^Sbfe 

3tT-r V U-^ 16 0 B hl^^lC, My3l&®^SS:i£^-r-5fci?)®%(3D-efe'2>o 
[0101] 

tfflB7 7-f 7 1„ (n= 1, 2, 12 8) i:bTli, Z.:LX 
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1 1 — 257969 



«)3fe:7T-r A®^- F#7b'^ilSMMT'mv>e)tiTV^St)(Z) (5 — 6 /tim) J; U % 
(Dyr^f^^mm^l 6 17 l„tCj:oT-^tf-4 6dB (4 0600^) (Dm 

Ammn^i 7 i„s:«^-r-53^&7T>r/tom;t;^) x-ii, tf-^m:d2 o kw. 

7NVV>^*ilns, 7l;i/X^*;3gLM?^fS[l 0 0 kHz. 5|2:^mij2W. ^^^^ 
;b-e(D^:^m:t;2 5 6W$:#€>= CD -7 T -f /tJftgH 1 7 1 ^©©^3^2^ 

[0 10 2] 

7tl 7 3*^?^^StlTV^So 3®^:^, #3l6:7 7>r/1®^^'y KESttl 2 5 At 
m^m-rfeSZliiA^e), 1 2 8:*:$:mfcfcm:^j5gl?®A> F>»l/®a:mii*&2mm 
JSi^Til-rsrii^^T'^So 2p:||J6j^^T'tt, K>«/-7T'r Al 7 3 
©^r-r/lifiHlll 7 l„®ai;tr^$:^®*^fflV^T?^J^bTV^SA^ 
•7T-f Aifilig^l 7 l„CMK-y®3fe7T>r/^S:M-^$-&, ^®m;d^Tv1> 
F;i/ - :7 T -r 7t S: j^^-r s z: i: % BTIgT' ^ -5 o 

[0 10 3] 

^fe, ^me©^^- FM5:#-c»t&^<D:7T>rAii*i^i 6 8„i:, _fcsa^-F 

in -r S 3t :7 T -f A S: ffl V ^ T t) *i T V ^ S „ 
[0 10 4] 

mi 6 3 CD— ^i:2lt)JC«IB&6«|lC:^$tlTV%Sc 
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[0 10 5] 

Zl(D05^CfcV^T, l|l^<7)7T-f Aifipg^l 6 8 „IC «^CDi&^MOD^#f*: 

ix-if 1 7 8*^:7T-r/^^-^$tiSi:i:=fe)Jz, 3®^f^^^i/-lf 1 7 80Dm:^JA^ 

M;S:9'Sa#M^I:^g (Wavelength Division Multiplexer: WDM) 17 9 ^Mh 
[0 10 6] 

K^g^^bo^T-f AJiffliM^l 7ij,i?ii, JilH®^- F=g®:A:^v^ 

y T ^ 7 4 Am^L>^ Z:®4^#^*:l/-if 1 7 4®m*&WDMl 7 6^m 

[0 10 7] 

[0 10 8] 
[0 10 9] 

^^^HJgJ^ffi-ett, iz^^-Y^myr^AizU^'^tir^mmti^mi^iy'-^^^ m 

iy—^%^mm!^<ytmmm\^-':^- yy^^^iz^^^^tcimzit. ^mmm\^ 

T-f LVAo roi:^, S&^M^^^^ I/— If^li. WDMl 

7 6iz^V. ^•^J\^^=yv '^(onm^'yv Flc^AStiS. 
[0 110] 
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1 1 — 257969 



[0 111] 

mm^i 6 17 l„*^tg^•^e>tlTv^sfefe. ^•7 7 4^^mm^(D^4y<Dm 
t>^^^\ ^jv<Dytmi](DUh^^ iir£:s>. zL<Dr=.i^>. :i^mmmMxvi.. ^^^^ 

^mmzm^'^tit=.ytnmmm'f-i so. i 8 i iz^^x^n^etiytmrnm^ti 

S<fc^^C^oTV^-5o itl?>OD^m^m^^l 8 0, 1 8 1 ®ffi:dii^*^^»tl 
[0 112] 

fj^^>Xz>lZ (fiPt»/t^>X-rSi:-^lC) , ^g-Sft^ffl^^^l^-if (17 8, 17 
[0 1 13] 

J^oTVASo 6 C-^li, :i®3tS^m^^l 8 2(Dm^##lca 

^V^T^^?:R^^^ 1 6 3 tC^Sl^tS^fc^^S:^-^ b, 1 6 3*^e>®3t 

m:^J7()^m^®3taj;*Ji:^-5J;-^Jc, iif^M^^^l^-if i 7 8, I7 4®^f?^< 

[0 114] 

3&<±«:i:bT^-*;3t3Sli*^#e>tiSo ^i^S^gl^ l 6 3 ic^l-^S^t^ 

mm(Dm^^mti^^Mhxm^:iiiitf^xn^o 

[0 115] 
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[0 116] 

±^a>^o\zvxmm.^nt^9bmmmi e i (7t>K;i/-:7T-rAi ? s sr?^ 

tiSo :itiejRig3l5T'fe-5A;i/;^)l5tt. 1 6 2 (®2#M) ICJ: 

16 3 ICAIJ1-S„ 
[0 117] 

7.% (M«l. 54 4ittm®3fe) 5:^® 8 1 0 

bT, A r FaQdp$/vl/-if i:I^Cffi:dM^ ( 1 9 3 nm) VxtiFgl^— tf 
^I^Dai*?^:B: (1 5 7nm) <Z)>'l;v:^^^3^%:|§^i- ^„ 
[0 118] 

06 (A) , (B) iCtt, rCDM:R^SISl 6 3^?)«|^M*^atStlTV^S. i 
XT', 3tle>CD0^C»^V^TM«^malSl 6 3 0:R^M^C:-^V^TM■tS. 
[0 119] 

H6 (A) li. A> F>>i/-:7r-f/ii 7 3©m:d^*^blifffi$tiStS^;Ri. 5 
4 4 yt*m©»«S:, #^^?^3^^^S^MVnT 8 (iSiltS) ICS^;R^^UT 
. A r Fai^i/vlx-lf i:|^DM;gT'fe<5 19 3 n ni®^^3fe$:|§^-rS^^M 
^r^-To 06 (B) tt, A> K;^-7T>r Al 7 3 ®ffi*^:&>e>tifffiS4x 

S?gt;Rl. 5 7 ittm<Z)«*?^^$:#^|g?^3t^^S%:MVNT 1 0 -fi^lS^liFMM^^^ 

o 

[0 12 0] 

0 6 (A) (tS^l. 54 4/xm) -»2|g?S 

7 7 2 nm) -3^&lt 5 1 5 nm) — 4^?g (^26:^3 8 6 n m) -*imWL 

2 1 nm) -^S^tk 9 3 nm) (Z)JIIHtC?S:R^SI*<ff *)tlSo 

[0121] 

z.n^^\zWi&-t ^ K;i/-7r-rA 1 7 3®m:^j3S*^ejffi*$ti§IS 
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#5]A 1 1 — 257969 



[0 12 2] 

:n(Dimu<Di¥mm^^m^5 3 s^lt. l i BgO^ (lbo) ^^^^^mv^ 

NCPM (Non-Critical Phase Matching) j^^^M^tl-So NCPM 
tt. #^?^3fe^M^I^T*©«:*:IS^ il^^lS^^S CD ^^-ftl (Walk-off) fj^ ^ ^ 

rj^\,^r^^-mmm'v 2 mm^omm^'^mi:^ b, t 0^2 fgij^ttwaik-of f tc 

[0 12 3] 

tix. m:^m<D^^(Dmyt:&m^Q ommmi.. 2mB<D4¥mm^mm^5SG 

ICAM-f-So 2m.B<D4¥mmyb^m^5 3 6 i:LTLBOJ^^)5)^MV^btlSil^ 
=folC, ^<Z)LBO^^liimB®#IS?^3te^^^ (LBOM^) 5 3 3 i:tt?a^ 

[0 12 4] 

J^^mU^5 3 6 $:3Sigbfe»*?^^fe<fctJ^2>^?g|fctt, iJf-r^n-r-/^ • 

5 3 7tCj:y^it$tl, :irT'Ml5f$tlfc3^?gli»^l/>X5 4 0, ^atJ^^ST^ 

^-f ^n-f ^yi^ • ^^-5 3 7 S:^igb:t«:*:M^J:tJf2^S^tt, M^V 
yX5 3 8 i:M^X3mB<Dimm^mm^5 3 giCAM-tSo 
[0 12 5] 
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#^ 1 1—257969^ 

V 

m^^^iz^ V4:mm. m^s s e nm) iz^m-^ti^. imm^^^^^5 3 9 
izj^ij^m^ti. :r.:r:^mmi.r^m^mtm^iyyx5 4 4^m^iit.^iz^ ^ 
-So ^^^u>(vi^ - ^^-54 ixKm-^t^t=.4^m%. M^i^yxb 

4 z^m.^x^>( !;u^ V ^ • ^^—54 3iC3^b, z.z.x^^ 9u>( V ^ ' ^ 

^-53 7-??SJ|if$ti:fe3^?^h|Wf||f[lC-^^$tlT4^gO#i^?^^^^^5 4 
[0 12 6] 

4mg®#i^?^3l6^^^5 4 SilbTli. /S-B a B^O^ (B B O) 
V^e>tl. 3^?gi:4^?Zj^i:*>P,fnMeSI§^lC<J:y 2 2 l n m) 5:^ 

So 4 ^xm^t\.f=.i mmt.m^%\yyx^ 4 i^^M^t.}i%\z 

m^mnnmiz^m-^tx^x. ^^mm¥mj^%mi^m^4 sicAjw-r^o 

[0 12 7] 

^m.n(D^Wm%^m^^4 8 i:bTLBOM^*tfl§v%p>ti, 7>^M 
i:*^e>fDMS^^^tc:j:y 8^?^^ 9 3 nm) JiSB^^lCfe VaT, 

7^|g^^ffiBB0^^5 4 5, ;S:tJf8^?S^^^mLBO^S5 4 8®*^*5UtC 
, CsLiBgOjQ(CLBO) $>SV\l±L 126^07 (LB 4) j^^^rffi 

[0 12 8] 

:i©06 (A) <Dmm.mx\t. 4WiB(Di¥um%^m^^4^\zzmm,}i4^ 
f&iiti^s.^^izm^jt^^^^m'oXAM-r^<Dx. 3mm.^M^-t^ i/>>c5 4 o 

4mm.^$^yft^u>x5 4 2 t^m^<D^^lzn<:itib'^X^^o 3^g 

m^m^t=.mz\i^. 'e(D4mm.<D\^-h.mj^^no:niitimt.\^\^o z:<Dm^. 
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Mizno^ttf'^-^mtrj:^. ^©fefe, 4&.m(Di¥mmytmm^ (bbo^^) 

[0129] 

4 4i:, 7#f?S^^3ti-Sl/>X5 4 7 i:$:S!l>5rCD)fe8&lCM< z:h*^T?^So 4 
^S(Z)#i^?^3t^|^^ 5 4 5 -e^^l.fc 7^Mtt^®»T®?^4^*^Walk-off]^|^lC 
j;»J:RR?^JC^oTV>^. 5^S(D#^?^)fe^j^^5 4 8T'^^?:&^ 

MT'li, ^3tl^>X5 4 4, 5 4 Tkm^<D^^lzmU-t^Z.hLti^-V^^(D'V. 

MA«V>X5 4 7i:L/T$/U>Ky:i7>n/^'>XJy•S:Mv^Sz:i::6'^T'^> 7fgM 
^ (LBO^^) 5 4 8T'<Z)»*?S^i:®M:&yS:^«F{Cb, Zl 
[0 13 0] 

X^^^U^V^ - ^^-5 3 7T'Slif$tl-2>3^?S^i:, #^?^3t^^^5 3 6 

*^e>^^bT^f>r^D>f >y ^ -^^-5 3 7 ^mM-t & 2 mm-k4¥mm^mmm 

5 3 9T?^;R^^bT#e>tl^4^Mi:;b^l^^lC#i^0^^^S54 5 {CAI^ft- 
SJi-^tC, m4¥nm^^U^ 5 3 6 ^ 5 4 5^® 2o©^g&;R*^^L<^oTVA 

V^*^^S«^T'^oT%J«.t»)&V^„ i © Zl 3 CD^^J^^fe^^^ 5 
3 9 i: 5aB®#ll?^3fe#^^5 4 8 i:®^-e=bl^^7?feSo 
[0131] 

nmm(Dn^r=.mmiz^tnt. me (a) #^^:^;psfc»;®8f§?g 

(?i^«l 9 3 nm) ©^i^ffi:tftt, 4 5. 9 mWefeo }to IJ!oT, ^ 1 2 8 ^ 



ffiSiEi|# 2000-3080881 



......... ss^ 

[0 13 2] 

3©^-^, (19 3nm) 0||^{C. r^lRailbT^SCD^^jb'f 

^=^lCA^«rtg3&L B 0^^:^^MV^e)tlTV^So ZK^LBOM^li. 1 9 3 n m 

[0 13 3] 

S-^^S (M;t«?S:5l 9 3 nm) (D^^m-^^ith B O^^^Mm^^^ 

fiPt.._ti3^fS[ (deff) ^i^M^'&^>z.iiti^X'^. 8mmm^^m^\^±-^ 

[0 13 4] 

8 5 nm) -^4:iBm im-ms 9 Z. 5 n m) ^ 8 >fg^2t 1 9 6 . 2 5 n m) 

-1 omm m-&i 5 7nin) (DMiz^^^mt^. ^mmmxitzmmm^i)^ 

[0 13 5] 

4 iiLXLBo^^^mm-t^. $e>{c. Ammi^^^z^x^mm^^iz^*) 8m 

W.^^^'t^^^m^m^^G 0 9lZltS T^B e^B^Oj (SB BO) Sg^S:^ 
ML, 2^J^i:8^?g^i:*>e>fllMM^^lC<t:y 1 OfgfM (ISSlSTnin) 
^•rS#^$S?^>fe^^S6 1 1 iCttS B BO^S$:^ffit-<5o 
[0 13 6] 

3&i3, #^?^31&^^^6 0 2*>P>^^i-S2^t$«, m3teU>X6 0 3 

T#«i?^>^&^^^6 0 4 cAiifb, 3 0D#^^?^5t^Ma6 0 4 itmj&<D4mmt 
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[0 13 7] 

i: r 5 T% :^m^mXlt 2 a @ <^>#^?^3t 6 0 4 *^ e> f -5 2 l^tS i: 

4mt&^4¥Wim^^1^^6 0 9l?^^^;fi^g|bT#e)tlS8^?gi:*tSv^ 

*^ ^r^d^n-r ^/d? • ^ v-6 0 5, 6 0 7 S:MV^■r^C4o©#|§?^^^^^6 
0 2. 6 0 4, 6 0 9, 6 1 1 §:|^-'5fe$|!rJl(CB^fibT=fo^V^„ 
[0 13 8] 

m b, :^mmmxit 2 © g ® e 0 4 t-^^ u 4 -©t^^^^o »? 

i:'t'5 4aS®#i^?^^^M^6 1 l-e^^f^^g|^^$:#Sfe«){C«, Alttr 
~i^i:j&^4^M©tf-A?i^*^^^?^b, 2^mi:<oM^y ?:^0lC'tS^i:*'« 

M^bVNo ^^^M-ett, m3fev>'X6 0 6, Q 0 s^m^(o^mzmn^^:z. 

ti)^x^^<DX. m^iiiyyxe 0 vxi/V y l^Vij/vuyX^m^'^^zt 

*^Brigic>&»j, 4:mm(Dif-j^^j^^mMiznt :itt>^x^^. z.(or^&>. awl 

[0 13 9] 

^fe, ±mm6 (A) , (B) iz^^n^m^^mmit-mx$>^x, 

[0 14 0] 
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a2lCMy> tuiatf-A^n^a^l 6 4 Id:, ^1 z:Tli:7 r "/U - • x^t 
Uy (Fabry-Perot etalon : Jgi^T. Toi^n^^^j i:=feV^^) S.tJ^:7 h 

$tlTv^s<. tr-A^~^a«i 6 4 $:if^^-rsx^n>^^-lcAitb:fe3^6li, 

ig-rziiiicj:*;, if-iA^-^=iiflfpi 6 4, A^e<rjctt3i^tn>m^ic*f"rsA 

[0141] 

®x3r n >*^C[)=^aiM:^^cS^V^T I/-- !f 16 0 Atf^^^m-^n^ l^— if 

tcM$nfcfBii^ai:UT<^;<^y 5 1 (®i#m) ^cfa«$tlTv^So 
. if-2^^-itmmi 6 A[fi<DJiiiuym^<Dum^mmmzMm-t^j:^izfj^ 

[0 14 2] 

g5 oic-^m^tiTfcy, ^mnmms 0T'ttx:^^;i/:^^x^(Dm:^7ics^vNT 



4 O 
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ti^<DX% P - if ^© X ^7\° r? - A^^pf 3b^(D MST-:^ ^ < L fei^-^ic± 
[0 14 3] 

tcfSBM-fe;H 6 5tt, DFB^^f!|cl/-if 1 6 0 A®#§igM;R®$fe*f?S;R^ 
U-if)tMilL/T^«?S:Rl. 5 4 4 fim(DDF B^mi^l^—^ 1 6 0 AJb^MV^ 
[0 14 4] 

^ffl®5fei:LT, 3'fi&MS:^^-f e^-a-lCtt, i!g:R5 0 3 nm~5 3 0 nm®3£ 
[0 14 5] 
[0 14 6] 

i:JfeSJ:e)lcDFB^#^*:l/-if 1 6 o A^MSMI^ (S.tJ^«?iS® 

m) ^z^^-i^Ay^mi^xnoo ^mmmmxa. DFB^#^i/-if i e 
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[0 14 7] 

m&ffi«i'-SJ:e)tC, DF B^^^l/— tf 1 6 0 A(Z)|iljgtI1^^^f ^ ■ 

[0 14 8] 

6 Bit. ^mmmm^ oij^^cD^^izmi^^x. DFB^^^*:w-if i soa©^ 
mm^^mmmiz^it^'^x'e(DBi±!mM^mm-t^:r.h^:^&. 

[0 14 9] 
[0 15 0] 

T'^, mA^xndftmm<DAt>±mzmir^>mm^mm-t^ ^iLtr^-^mizrjt^. 

m.m^mmx^. # ic«^ <D^^*^^T' /I ^ - > 5: ««_h ic^^-r s r i: *^ ni 

[0 15 1] 

ipgllies^, 1 7 l„C[)^ai:^jS:^mt-S^m^m^^l 8 0, 18 1©m:dlC 
S-:5V%T#lB&^M^^**£l^— If (1 7 8, 1 7 4) <D ^ zTM^^y - \^ 



4 2 
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^^^m^mm^i s 2©m:^?##ic»t5v>T, mmm^mi^u-'^i 7 8, i 

[0 15 2] 

So 

[0 15 3] 

(D ifrM^@5 o;^»^e)0D^i3^^cJ;Sl5T, e om i 6 o c*^e>ffi^sti<5/i;i/x 
® i^M^tt5 0 ;?)>&®Jg^icj;S:CT, E OM 1 6 0 c*^e)ffi>fj^tiS/^>n/::^. 
) il, $:^-rSo 

[0 1 5 4] 
[0 15 5] 
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[0 15 6] 

i|i^^fi:l/--tf 1 7 4 • >r:7-r'5^-&fcii, 4^#^*;i/-if i 7 4 $::r:7ic 
lc;&-&„ iJ^l 7 4A>^0Da®)^&®^^^±fami l//<;i/i:m2 

[0 15 7] 

(3t]B) l^, «:^ffi:^J3tS<Z)i/i 2 8M*^T- i %J!JilT«) IcM^BrtgT?^ 
So -r^tJ-^^ t5f>r:^^^yi' U> 5^^*^1 — 1/1 2 8 iiVN -5 jSv^lSHC^^BTIg 
T'fe-6„ #3^&SI^1 7 2„^ilmt^«^S*^$:MV^T«^StlTV^S©T', nU± 

it. #3^^!^i 7 2„®3tm±fii^L<:&<5>ii-e^y. ±mi / 1 2. sm^(D% 
*$fii^ u — r u 5^ >f ® K V N ® ^ ^ s o 

[0 15 8] 

1 7 3®m:tf$:a^;R^g|-r'5M;R^mSPl 6 3 *^^lt^tlTV>S*^, ZLCOXSL^Wt 

ilSi6 3ffi:^7tt, #^M^i 7 2„®m:^j, t-^:b-^:7T-rAit(ii^i 7 1„© 
1 /I 2 8M*^®Ur^73Sj (Jii?ii%ri:) S!l^A^MI'J6«;icttnrigi:^i'5ll"e^s 
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[0 15 9] 

[0 16 0] 
[0 16 1] 

^MSlI^aei 6 Cli. J:fall2©«l|g{ci3l-t-5EOMl 6 0C5b^e)m 
±^t\.^ny\^y.%(n)n^WMm^. eom i 6 o cic^iD-tsm?^?^^ (mffi>'i;i/ 
::^) EOMl 6 0Cy6>e>m:^j$tiS/NVi/::^^ 

[0 16 2] 

*lllfe?^^©#-^, lrfi^(Z)*n<, EOMi 6 0 cicPpsn-r-s^j^tS^Mlftlittt 

1 0 0 kHz -efeSo z:®MS^i!cS: 1 1 0 kH z il-ttllf, EOM16 

> Iff^iiim^tc, M@api 6 7^c<^:^;#/^°;l/;^45^c«M^^^^^:^^;l/OA^e,5^^:^.;^ 
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[0 16 3] 
[0 16 4] 

Uh. EOMl 6 0C}&^?>ai:d$tl'5/^;i/:^3^li, Mj^gU l 6 7 S:MT. 

-r /^ifipa^ 1 6 8 n i^oKtshtji^f^^. lii^ictt, jt3^<Dj:e)^i;— r 

> ■7T-rAiii|ig^l 6 8„. 17 i„(Z)A:d3t^S*^^<fcb, •?-(D^*:7r>f/l*i 

ipi^i 6 17 1 j,*^^mi3^n-5>'N°;i/x^®fcf-^Ay-*^^^fc-rs»-^*^ 

$>-5>^)^e>•efe-5o :7T>f AifiPi^l 6 8„. 1 7 l„S:jg-©tC^tft-S:!l^lC j:U 
[0 16 5] 

(EOM©ffi:t;^<3DMiSi5cic^/;S:b;/^3tJtifiaSi 6 i(D^±^m(D^nm') 
^L, -eG)m2<Z)m:^JS^S^'7'y^^;pt^U 5 1 JCiaitbT V^So 
[0 16 6] 
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V ^ T 31&*0J W e) <fc e> {C o T V> S . 
[0 16 7] 

)t4M^Sl6Cli, ±fBll3®*i|glC33l-tSEOMl 6 OC}&^e>^fi 
:t;$ti-5A°>n/X>t(Z)tr-^>'\°t7-®M^Sr. E OM 1 6 0 C-^WM't^MS./^J]/ 
:^<D\^-'!7^m^M^-r^:iiHz^ijnt>o EOMl 6 0 C<Dm:h^<Dif-^A 
n7-tj:EOMi 6 octcaj^p-t-&SFh7N°;i/:;^(Z)tf->»^^tcfe^-^g,fcjg)T-&s 

o 

[0 16 8] 

. ^5l&:7T>f/i i%m^i 7 2j,) *^e>ffi:dSti-5A>n/X3t®tr-^^^M{cMb 

(A) <D8^^M^^{CJ;S 19 3 nm3fe^^7?l±. 19 3 n m3tm:d3^^l±:7 T 
[0 16 9] 

^MMmM(Dm^. EOMl 6 0 c*^e)m:^;$tl•5/^';I/)te®h^-^^/^°C-<Z)E 
OM 1 6 0 cicppinf <5>«ffi/^°;l/:^otr-^7^S^c*^■•r^^^c#'l4tt. c o s (v 

) T'feSfcib, ^m«flc±IB®|g:S^mgp 1 6 3®#^?^?^;&^&#'|4ld:i^7ftl$tiS 

tt, ai:d>te®^^ (^*) 0MS:EOM1 6 0 C'sm*nt-s«jEtA;i/x®tr-^7 
S^S s r i: ic J: y e) 3 o 

[0 17 0] 

EOMl 6 0 C}6^P>m:d$tiS7N°;i/:^3fe©fcf-^^^$:^;t-5^, :7T^>'t 
itil@^16 8„, 1 7 l^®A*3^6!*S*^^fl:b, ^(Z)M^7T>f Ait^i^l 6 8 

1 7 l„5?)^e>^^^;^;stvsA;^x^otr-^At7-A^^'^{:•rs^■^7b^$>s„ :7t 

>f /'^ifiPifll 6 8„, 1 7 IjjSrig^C^ff-rSr^lC j:U. ZKOy^- i7 J^V 

^fc $ < fli^ ^zii^ Rrig-e life s :7 T ^ /^ifipgii® ^ m*^^^c?)fa<55 
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[0171] 
[0 17 2] 

^tl^^e 5 0 ;^>^ e> ^ A ^ ti S tg^3t» ±IS(D m 3 © m*^g^ V i: IcS^ 
V ^ T 3fe & ^? i: e) JC o T V ^ -5 o 
[0 17 3] 

J&^S, DFBif^##:U-if 1 6 0 A(Z)m:^J^lC, E OM 1 6 0 C^fi&lCjgjg^ 
[0 17 4] 

^n^xcDwimti'^m^ti'^j^j^^K. 6cic<fcsii2, ^3© 

1/ > s;^' j£ < ts:^ i" -5 r i: nrig T' ^ -5 o 

[0 17 5] 
[0 17 6] 
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[0 17 7] 

y«24, *y ^ 2 6, H 1 U I/- 1/>>C 2 8 A, m2V U-UyX 

2 8B. @^i/^^^;i/y^-r> K3 0 A, Rri&l/^^;b^^W> K3 0 B, 3t8& 

[0 17 8] 

|friBtr-A!g?^3^&^^ 1 8 tt. 1 6 (D^^^m^ 16 3 ©M:R^SIIC 

, ^^-ifl^-ALB®3tej^^;^tC^i:je)tlfe>'^>rT>f l.'>X^2 2{C^^^ 

[0 17 9] 

iuiH7^-rr-r i/>x^2 21*. fcr-AM?^^^^i 8 75)^e)ffifcu-if bf-A 
^WMif^^^tjt^mytm. w^2^^^m^mm.t^o :i<D2^k^mi)^^Mm^n^ 

[0 18 0] 

T^^Tfes afits:/jN$<-rs}t«)(Diip^»;. ^^Mm!M®i|i^^;^(Z)^p^ »; 

xitz(Dot>(D2mm<Dmumv<D^^m^^tix\^^^) ^ib^mm^tix\,^^o 
r (Z)M^^ggp^y«2 4 it. ^mmmm^ 0 iz^ u^^^ns^-^^oi^m 

cx\>^-rn-fy^<Dmam*)i3myt^i i^(Dytm±izmmmizm^^n^. 

[0181] 

fl^^^g|p^^;«2 4*^e>mfcs^^I Lo^g&jitc, RmmM^^<mmm 
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^;i/'/^-f>K3 0 A5:t>*'6ri&v5^^';i/:/^^> K3 0 B ^r/r^s-frTHi y u 

[0 18 2] 

it ^ 4X -5 J: o T V ^ o 
[0 18 3] 

U l/-)^^^$:fll^-rem2 V I/- 1/>X2 8 B ^:&<?)®3fe3^ I L®3^K&JilC 
n>7=>-9-l^>:^3 2*^SBM$tiTVNSo 

[0 18 4] 

3gjc, M^a3t^^i 2i:^®tr-Ax:/y ^ 2 6T*fia:ic#f »; fflif e>tis— 

«V^e)tlTV^S» :&i3, >r>5^yb-^-fe>-9-4 6, SM3t^- ^ 4 7 il bT G 
a N e S: m V> S Zl i: % RTIgT'fe S o 
[0 18 5] 

J^AJlO=^^^C;feV^T, ^>X^2 2©AMffi. nfi&l^^^^'^l/^/^-f 

> K 3 0 B ©SBSW, i/^^;i/R®/N°^->Ml*. ^#«FlcSv>lc^4gtc^^3 
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[0 18 6] 

6*>e>7N°;i/X#g3fc^ti:/^:U-ifi^-ALBii. SlcAMbT 
*^M?^$ti:t'^, y^^r^ UyX^2 2lZAM^^o rtltC4:»J. -7=y^y^ 

. ^:®2r>?c3t^:&^e)i*m$tifcM3t^i Ltt, m^^^p^y«2 4_t©vN-rti 
X2 8 A&MT@^i^^^;v:/^-f > K3 0 A®^?^(DPingi$:s.tjfnrifr^'^^;i/ 

K3 0 B SriligLfe^, ||2Ul/-l/>X28B LT ^ ^ -MIC 

[0 18 7] 

bTW>^^^I^-^f-fe>i?-4 6-e^3t$tl. >r >-5^^*^-^f'fe>-9-4 6®3t«^ 
git/pulse) iiLT^ifli^^® 5 OlC-gt^^tlSc r (^>f U~ ^ -fe ^if 4 6 

[0 18 8] 
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) 



0hF i.<Dy:^iz$>^m^Kit. }v<D7-^^-ym^Mmhr:Lm^^i l^, 
3 2. V iy-^^^^mii^f^^ic.mikm.mv. \f-2^^-:fv 2 s-vkm^ 

[0189] 

tjiiS. >'^>f T-f l/^X^fcLT. - 2 3 5 2 8 9 

lS^ffl#ffl|5, 3 0 7, 2 0 7#) , #11^7 - 1 4 2 3 5 4-^ (*f/^^ffl# 
ffms, 5 3 4, 9 7 0-^) ;&iflCgB^$tl'2»^:/;i/-7^-f T-f 

[0 19 0] 

l^tc. 7^>f ^>Xm2 2 il^tilC. [a^^#^^ (diffractive optica 
1 element) $:ffiV^T%av^o }^)^A^SIl^tf3t#*^S:MV^S#^^Ctt, ^aTv^S 

[0 19 1] 
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CD Al*® ±"1? :7 T >r ^'^ 7b> e> ® — If - A 5: m* $ -& -5 J: e) M f <£> r i: * 
[0 19 2] 

[0 19 3] 

LT^^®l/-if^#ff5 4 RtCjCoTtf-M^tl. r ® V-if ^^tf 5 4 RC?)tf 
5 0 {Cftj^ $ n e J: e) * o T V ^ S c 
[0 19 4] 

[0 19 5] 

Zfffi:;^|oI(3D3ti6«:5t'tS^fS[*S[(Dl/>Xxl/;^> h 7 0 a, 7 0 b, i)^hm 

Licj:*; i/^^^;i/RJ:OMreM^4 2 RA^m^sti^i:, ■eou^^';i/R 

tc?^fK$ tifc A- ^ - > p L ic J: o mmmm $ xm^i^ s n^^*^^ 
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[0 19 6] 

3av>-#Jig>l/>Xxl/^> h 7 0 alt. U >^^^g)jt#aP#7 2lZJ:VUn-^ 
tl. r©^i#^M7 2li, #i|nrig^l|gm^^. MA«trxy^T-7 4 a, 7 4 
b, 74 c (Sli!cffi:^{((tf©lgi&^^7 4 cliE^i±T) lCj:oT, 3.#.^if$tl-5 
i:i:%)ic|^^as7 6 ^:^^$tlT^^-5o ±ia©|gt!;^^^7 4 a, 74b, 74c 
tC<l;oT, h 7 0 a©Mia3.^.S:M5jtlC, ^^^^^ P L 

> h 7 0 a $:!^I&*^7 4 a, 7 4 b, 7 4 c CD^fiil*lCi;S U^T^fcilf AXlC?{>o 

MI^S-&S3i:=b7?^-5o -ebT. Z:tie>®|gi&^^7 4 a, 74b, 7 4 c IC 

7 8 lCioTM=S?^4x, :imc j:oT|g»r^^7 4 a, 7 4 b, 7 4 c (7)^ 

iHtm^^7 6izm&'^tiX\f^^U>X3iU:f^> h 7 0 b -^(Dftfi© l/jjl 

[0 19 7] 

:^mM^Mlilt. ^&||g^lCj:U h 7 0 a<Z)_hT*i:^ 

5 Of^asco^^UCIBlSLTiS^. MiENFlc±Mt^^®5 Ojb^MiE-rS'^^ (X 
ttT^-fXh-S/H^) *^e>l/>Xxly:)i> h 7 0 a®±T*$:tf^b. ^^^^-ffi 
ffiiE3>hn-^7 8lCj|5tS:#;tTl^i&m^7 4 a, 7 4 b. 7 4 c $:!^g&i- 

, ttffai/>Xxly^> h 7 0 a®_tT»i:^&^^®mb*i:®Bg^tt^^«;^tf- 

^fi$:Mv>T=b<i:<. 3<Z)^-^lit&fai^>Xail/;i > h 7 0 a ©JiTiil-fil^^ 
^b* i: © 5: ^ «) S lli^ ® X@ t-t S zi t: e o 
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[0 19 8] 

T h'cD u :/ XX 1/ > h ^ 1/ :/ xr^gpsMMtz) ^ Ah r mm'^m izm^. t / r t; ^ v^n 

[0 19 9] 

J&^, ly^X:!:^;^^ > h 7 0 a J6t^<Z)^I>;& < =b 1 l/>Xa: l/^ > h 

[0 2 0 0] 
[0 2 0 1] 

^fcllJgj^MT'ld:. ^^>A1 1 p^O:^^HS:M^-rS:A:^JE-fe>-y-7 7 
*'«mite>tlTV>^. 3<3D:^^JBh-fe>-9-7 7(Z)ft«J'(litt, ^M^^gB OC-gtl^^ 
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[0 2 0 2] 

FBif^^^l/— 1 6 0 Aa^^mmMfJ^-mt^^^lZ. DFB^^^l/-if l 

6 oA(Dum^y^-]^^-^y^mm'r^^inz^*)mMizm.^^ti^. 

[0 2 0 3] 

ss^icovNTtt. mximm^9-2 is e i Q^^mmizmmizm^-^tixis 

[0 2 0 4] 

5 8_LlC^0^(Z)':7X7M}>;i/^6 1 ^i;thX^:r,7\^Ni)^M^^m^iZJ^iJ^n^ 

M^^:^^il^i--5^|g$:^i-S„ x yxt^-^; 1 4 ©fi^gtt, z^;i/h:^ 

5^-e^5 8JtlC@^$n:fe#i&^5 2W$::^L/T^S® l^-if^^ff 5 4 WICJ: 

[0 2 0 5] 

z:3T% ^mmit. mmzit. xmizmm^j^^m^^m-t^xmrnmnYmK 
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[0 2 0 6] 

. ttfiB^P®KTlcl^>X$::^LTS i^P I ^myy^V^^^- 
^ -r S )fe -fe > i?- BB S $ ti T V ^ S . 
[0 2 0 7] 

[0 2 0 8] 
[0 2 0 9] 

mizit. )\yr'y>( :^yhm&m^-9. ^-T.^y^yt^mmmm-r-^^ 

[0 2 10] 



miE#2 000-3080881 



11—257969 



[0 2 11] 

[0 2 12] 
[0 2 13] 

y't)-^iftvx^-y^'^^ynmm^m'^-^<D't(Dr^4 :f'y h-fe>-9-<z)^aicf 

So 



5 8 
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[0 2 14] 

^,^fi^ffi^ (:7:«--:^>?.-fe>-9-) 3b^|g^tP>tlTV^S„ ^M^^gSOT'tt. ^ 
6 0 b) ic^Tv'-fe^y hS:#;tT^®dp^y :/ly-S/3>S:iff ^„ Zltllcj;^, mi 

[0 2 15] 

^^m^mmz^ ^mmmm. 5 o e o b e> ® ji^,.^,-rti^-^ 

[0 2 16] 

^3l&3fe^^6 0 b|^lC^ff^«K$:^t:tT^,,^.^m^ (6 0 a, 6 0 b) 
> h 7 0 aS:±Tt-S3i:lCj:y:7pi--?!7>^=fe^f[:b. tg03fe#^PL*^ 

I L ^pRjR-r s r <t: u ^S^i^tt^^^-fb bT^#M(Z)^ej5)^^l&t- s ® 

)t^^P L©M#lt®®fififc— ^SiiSig^MTb^^'Sfcefe-efeSo zi©;t*b, 
ig?^®-eii, > h 7 0 a©_hT*i::7:r-5?j:^^fb4®M^%^i;b 

||i^lCj;y^«). ^^^^«5 0|^gp®>l^y ^C|S'ltLTV^S„ 

h 7 0 a^Z)JlT*i::7:t-:^^g^'ft4©g5^^it^#^iiS:ffi^^T=fo^v^„ ^ 



5 9 
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#^aE^ |nl ® IC M b T fi^ ^ J: e» IC b T t) ^ V N „ 
[0 2 17] 

mm^wmmu 5 o c p u itp^mmmmmm) . r om ( u - k • :r > 

U • ;)t^U) > RAM (^>^A • T^-feX • ^^U) V^t)^^>^ V>r 

[0 2 18] 

;i/X7^-i/'RSTS::frbT + Y:&I^I (XI±-Y:&[rI) lC3^SVjj=V'X?^*$ti 

s^v^T i/^ij';i/x^-s/^j^i&^4 9, ^x./\:^^-pmmM5 e^^ti'etiifr 

bT L/^^7;i/X7^-i^'RST, XY:^-5^-i^l 4 <Z)^M:a.tJ^3*S$:^tl^tl^^ 
fSo X5^^)/tf>y©|^lCl*, ^^^ISeS OT'ttl/— !f^^ti-5 4W<D 

tt?ifitlcSt5v>T'j7 3i7\X5^-S?l^«i^HJ5 6 S::;^bTXYX5^-$^'l 4(Z)&®S: 

[0 2 19] 
[0 2 2 0] 
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^cS■:3v^T, ^«?) a »y h V ^ a hMJiE^S^Jiii^i:^^:^!"! 

ii^^i?)^^'-^) AH-^^^ti. ^^ysi W^C^&MStlTV^St; 

LT^AbieiE (=3r^ y :/b-J/a » StiT ^^S=fe<3Di:'rSo l^- 3? -fe 

g|-rsfc«?)©^i^^l5t (^VAl±^|^KtS[) S:#Sri:T'feS„ r(D^g|^tSC$:ffl 

(a::^;Vds:) ^mmX'^^ Ztlztj,^, 
(D _t:SB=¥-YU:/b-$:'a>A*^TL3t>f >7^^lx-^-k>-tJ-4 6<Z)m:d 

18 0, 18 nsL^m^^m^ 16 3 i^<z)3^«^m^^ i s 2^<om 

® $e>ic, J:fa=^^ y :/^-i/a>*^^TLfc-r>5^yi/-^-fe>i?-4 6©ffi 

•fe>-9-4 6(5!)m:^Jii/Kftr3t^-^4 7®ffi:^j2i®ffiR#t5c*^^«?)#i?)^tiT;i^ 
y 5 l|^lc*&^$4xTv>-&%(Z)fc-rSo 
[0 2 2 1] 

*-r. :*-^l^~-^lc<l:yn>'y-;i/^(Z)AffiiJ^g6 2 (El#m) A^^TO 

inm^^^(Dmam:N. a. , 27^^:3^^®?^^ c^p^y 2 4<z)«!ii) , 

T>K::^^-x^) , (fi[+BMi/^^';K h-y i^^^ 

M^^^ Pig^ y « 2 4 © ^ p o^^^^, 1/ X h ^Sici^i: c 7t g ^tt^S^a 
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^Ml 6 etc J:*;, t&^bfe^lg)atgtCJ:tJM^#^^{CtSl5T^5^-y»;i/g)7 
[0 2 2 2] 

^7 ;i/ R ^ 1/5^ R S T Jt D — Ki" -5 = 

[0 2 2 3] 

[0 2 2 4] 

(EGA^) 0D-'^CiDT^-1':*> bX5g®MaS:^Te)o z:tie>®^7:ii7\x^. ^ 
[0 2 2 5] 
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[0 2 2 6] 
[0 2 2 7] 

^ttSO-ett, >^^JE-fe>if7 7®tfi}HS^CS■:5V^T, P L 0D^^# 

[0 2 2 8] 
[0 2 2 9] 

, m^mmMmizMh. i%PAr(Dmmxmm^mmizno^t>iziyx^Bk\fK 

[0 2 3 0] 

:*:|lii?^^©^3fe*©Jffii^^®^-r:h^ ^ U>i;i±. 1 — 1/1 2 8 ®«gH 
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2 8~1 8(DK-eM^■tSz:i:^cJ:oT^?;l^^av^o zi(7)j;^ic. 

[0 2 3 1 ] 

[0 2 3 2] 

[0 2 3 3] 

S^^KT?fe<5 2 0msec (Z)^^|^fC^^S3t»©± 0 . 2 %lC^^-r§ Zl h 
[0 2 3 4] 

[0 2 3 5] 



6 4 
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y^Wi (S3^>'^°;^xtS[) Nitnk^ (3) -e^^tiSo 

[0 2 3 6] 

N = D/ (Vj,/F) (3) 

[0 2 3 7] 

^^x^;v^tt, (4) T?^$tlSo 

[0 2 3 8] 

E=NP = ND/ (V^,/F) (4) 
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